Reduction of the amount of fat in carcasses has been in process for many years and will continue in response to consumer demand. With milk and dairy products, however, the demand for fat continues and available technology will only be used if the market changes.
Introduction
There are few scientific problems in reducing, or increasing, the quantity of fat in meat and milk or in products derived from them. Two main qualifications limit the extent to which change is being, or could be made in commercial practice: Little happens until the consumer demands change and is prepared to pay for it; all change takes time, especially where genetic selection is involved.
Changing the proportions of the fatty-acids, in such a way as significantly to affect the ratio of polyunsaturated: saturated fatty acids (P/S) in human diets, is more difficult. Quantity of carcass fat For many years, consumers of meat have been demanding a decrease in the proportion of fat to lean. Figure 1 illustrates the general pattern of bone, lean and fat formation resulting from a feeding regime which is generous in relation to genetic potential for growth. Whilst the rate of lean deposition is maximal, there is little formation of fat but when lean deposition slows, from about the time of puberty, surplus feed energy is stored as fat in increasing proportions. Two Figure 2 shows how the U.K. demand for dairy products has grown since 1951, partly in response to population growth, and Fig. 3 shows the same demand in terms of the proportions of milk's main components, fat, protein and lactose. Also shown are the proportions of these components in average, ex-farm milk and there is a clear disparity between production and consumption.
The weight ratio of the components of consumer demand, fat:protein: lactose, is 1-92: 086: 1-00 whilst that for ex-farm milk is 0-82: 070: 100.
For present consumer demand our dairy farmers produce far too much protein and lactose in proportion to fat. Within the rest of the European Community (EC) the disparity is even greater and disposal of the resultant surplus of skimmed milk costs >£100/dairy cow for each of the EC's 25 million cows.
As the market stands today, there is a clear demand for farmers to produce less milk but with a much higher proportion of fat. Such a change would take many years to effect and thus the Centre for Agricultural Strategy (1978) (CAS) attempted an estimate of possible changes in the components of U.K.
consumer demand during the next 20-30 years.
Such a time scale is too long for extrapolation of current trends in demand and thus the problem was approached by considering a range of alternatives and then looking for common factors. All dairy products were classified into 3 groups and a range of possible changes postulated for each group as shown in Table 1 . In all, 36 possible combinations of consumption were postulated and the fat: protein: lactose ratios of each were calculated. They are shown diagrammatically in Fig. 4 . The lowest level of fat consumption suggested goes well beyond present medical recommendation but, even then, the component ratio of 0-86: 0-80: 1 00 is still not as low in fat as present average farm milk. A fall in milk fat demand to such a level seems highly improbable to the CAS. The indications all point to a future consumption-component ratio with significantly more fat than that of present milk.
The CAS recommendation is that farmers should seek to produce a milk whose main components are in balance with market demand and that those components should then be apportioned to the various milk products according to the required compositions. This would include production of such low-fat liquid milks as the medical profession encouraged consumers to demand. The recommendation derives from a balanced consideration of all aspects of supply and demand and it should be clearly understood that there is no suggestion that consumers should drink milk with a higher fat content or consume a greater total amount of milk fat.
Possible present action
In so far as dairy products for direct human consumption are concerned, there would not appear to be any technical reasons why semi-skimmed milks should not be made available in the U.K. now. Other EC countries already provide them and their composition is defined by Community Directive 1411/71.
Nor is it likely that difficulties would be encounered in accustoming consumers to drink such milks. Anyone who now omits to shake the milk bottle before decanting will be used to the high fat cream layer at the top and the low fat liquid below.
The problems of providing semi-skimmed (or skimmed) milk are largely economic. The cost and trouble involved in producing and retailing small quantities are not justified by the increase in price which consumers would be willing to pay. At present it is cheaper to buy whole milk and discard the cream.
Low fat cottage cheeses are already on sale but demand is very limited. The fat content of butter is fixed by law and thus limitation of fat intake by that route depends entirely on the consumer's own decision.
Fatty-acid composition
There are considerable differences between the monogastric animals (pigs, equines, poultry and humans) and the ruminants (cows, sheep, goats) due, initially, to pre-digestion of part of the feed by micro-organisms in the latter group.
Monogastric animals
The body and, where relevant, the milk fats, derive from 2 main sources. At low levels, fat is formed from the lipids in the feed and its fatty-acid composition reflects that of the feed lipids. Further fat is mainly formed from carbohydrate surplus to daily energy requirements and is, initially, all saturated although there is some desaturation of stearic to oleic acid in the mammary gland (Christie and Wooding, 1975) .
In consequence, the P/S ratio of the animal fat, whether carcass or milk, tends to be higher with low-fat than with high-fat producers. Also, the P/S ratio of the animal fat can be varied by changing the quantity and composition of the lipids in the feed and the degree of this effect will be inversely related to the rate of fat formation.
Poultry fat has a high P/S ratio simply because there is so little of it in the carcass. However, should it become economic to increase the energy value of a ration by adding a largely saturated oil, such as palm oil or coconut oil, then the feed P/S ratio and consequently the poultry fat P/S ratio would be lowered. This probably would not affect the P/S ratio of the average human diet, however, as the total quantity of poultry fat consumed is so small.
With pigs, the rapid reduction of carcass fat has probably increased the P/S ratio slightly and will have a greater effect in future. This is already noticeable in the softness of the fat on very lean carcasses, particularly of boars. Since this symposium is concerned to increase proportions of unsaturated fats, it is worth noting that such change would not be favoured in the trade at present. Consumers are said not to favour oily fat on meat and unsaturated fats are subject to oxidative rancidity which reduces shelf-life. The current commercial pressure is therefore towards, rather than against, saturated fat on carcasses.
No milk from monogastric animals is produced for commercial sale in the U.K. at present but some equine milk is produced in parts of eastern Europe and Asia. Kulisa (1977) provides the data on maremilk fatty acids shown in There is some suggestion (Edwards, King and Yousef, 1973) that the fatty-acid composition of cow's milk might be modified by genetic selection as heritability estimates are high (Table 3) . These estimates were obtained from a study of the milk from monozygous and dizygous twins but the rather lower heritability estimates to be expected from 
